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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB00/01 1 04 



1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-14,16-20 as originally filed 

15 as received on 17/04/2001 with letter of 17/04/2001 
Claims, No.: 

1 -25 as received on 1 7/04/2001 with letter of 1 7/04/2001 

Drawings, sheets: 

1/8-8/8 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 
H the claims, 

□ the drawings, 



sheets: 



pages: 



Nos.: 



1 ,24,25 



5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 

HI. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

IS claims Nos. 15-17, 24 (with respect to industrial applicability). 



IS the said international application, or the said claims Nos. 15-17,24 (with respect to industrial applicability) 
relate to the following subject matter which does not require an international preliminary examination 
(specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


9,11 




No: 


Claims 


1-8,10,12-25 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-25 


Industrial applicability (IA) 


Yes: 


Claims 


1-14, 18-23,25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

Vlh Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

-•VIII. Certain observations on the international application j; , - - - 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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The following documents (D) are referred to in this opinion; the numbering will be 
adhered to the rest of the procedure: 

D1: GB-A-1 290 141 (WELLCOME FOUNDATION) 20 September 1972 (1972- 
09-20) 

D2: FR-A-2 306 684 (LABORATOIRES CRINEX) 5 November 1 976 (1 976-1 1 - 
05) 

D3: US-A-5 650 155 (LAMMERT C. ET AL.) 22 July 1997 (1997-07-22) 
D4: US-A-5 562 910 (DAYNES R.A. ET AL.) 8 October 1996 (1996-10-08) 
D5: WO 94 20070 A (SECRETECH) 1 5 September 1 994 (1 994-09-1 5) 
D6: EP-A-0 283 085 (AKZO) 21 September 1 988 (1988-09-21 ) 
D7: DE 1 96 03 649 A (LUBITZ W.ET AL.) 7 August 1 997 (1 997-08-07) 
D8: JAHN-SCHMID B ET AL: "Immunoreactivity of allergen (Bet v 1) conjugated 
to crystalline bacterial cell surface layers (S-layers)' 
- • IMMUNOTECHNOLOGY.NUELSEVIER SCIENCE PUBLISHERS BV, vol.- 2, 
no. 2, 1 June 1996 (1996-06-01), pages 103-113 
D9: EYLES J E ET AL: 'Intra nasal administration of poly-lactic acid microsphere 
co-encapsulated Yersinia pestis subunits confers protection from pneumonic 
plague in the mouse' VACCINE, GB.BUTTERWORTH SCIENTIFIC. 
GUILDFORD, vol. 16, no. 7, 1 April 1998 (1998-04-01), pages 698-707 
D10:GRIFFIN K F ET AL: 'Immune responses to V antigen of Yersinia pestis co- 
encapsulated with IFN-gamma: effect of dose and formulation' 
VACCINE.GB.BUTTERWORTH SCIENTIFIC. GUILDFORD, vol. 16, no. 5, 1 
March 1998 (1998-03-01), pages 517-521 

SECTION I 

1 . A disclaimer, an element defined by technical features, may be expressly 

excluded from the protection claimed in order to meet the requirements of novelty. 
In order for a disclaimer to meet the requirements of Article 34(2)(b) PCT, either 
(1) the scope of the non-disclaimed subject matter must be explicitly disclosed in 
the application as filed or (2) the scope of the disclaimer should encompasss 
precisely the disclaimed prior art. 

The passages "the composition does not contain a polyacrylic acid" in amended 
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claim 1 or "the compound is used in the absence of a polyacrylic acid" in amended 
claims 24 and 25 filed with the letter of 17.04.2001 are not disclosed in the 
application as filed and do not meet the criteria under (1) above. The disclaimer 
does, however, encompass the disclosure of D6 and is intended to establish 
novelty over this document. As this document, however, the closest prior art for 
the purpose of inventive step of claims 1 , 24 and 25 and a disclaimer of a prior art 
disclosure can be used to establish novelty only, and not inventive step, 
disclaiming the content of D6 is not acceptable, and the does not meet the 
requirements of Article 34(2)(b) PCT. 

Therefore, this report is based as if these amendments had not been made. 
SECTION III 

2. Claims 1 5-1 7, 24 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

SECTION V 

3. Novelty (Article 33(2) PCT) 

3.1 D2 to D4 cited in the International Search Report as document of particular 
relevance are not pertinent to the present set of claims, since said claims are 
restricted to water soluble vitamins. 

3.2 The subject matter of claims 1-8, 10,12-25 is not novel. 

Claims 1-4, 13, 24, 25 are anticipated by D1. D1 (column 1, lines 12-39; column 4, 
lines 90-100; example 7; claims 1 and 4) discloses base rich polypeptides such as 
polyornithine ("poly-ornithine" according to present claim 4) as adjuvants in 
vaccines ("a polyamino acid" according to present claim 1) beside antigens 
("biologically active agent" according to present claim 1 or "use of a polyamino 
acid as immunostimulant" according to present claim 24) to obtain the required 
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level of protection. Where a first adjuvant is not adequate an additional adjuvant 
may be used ("further adjuvant" according to present claim 13) in methods for 
inducing immunity by administering a vaccine ("use of a polyamino acid as 
immunostimulant in production of a vaccine for use in therapeutic treatment" 
according to present claim 25). The preparation of a toxoid in physiological saline 
with poly-L-lysine is described ("the composition is for administration to a mucosal 
surface" according to present claim 1 ). 

Claims 1-6, 15-17, 24 are anticipated by D5. D5 (claims 1, 4, 8; page 7, second 
paragraph; page 9, second paragraph; page 10, fourth paragraph) describes an 
immunization composition which comprises, beside antigen ("biologically active 
agent" according to present claim 1), a mucoadhesive, i.e by interaction of 
charged groups it binds to the negatively charged mucin, ("cationic pluronics" 
according to present claims 1 ,24) and a suitable adjuvant such as a liposome 
("carrier or liposome" according to present claims 1 and 6) in an amount sufficient 
to induce or enhance immune response to the antigen. Also a method is 
disclosed for administering the composition to the animal intranasally 
("mucosal.. .intranasal surface" according present claim 17). 

Claims 1-6 are anticipated by D6. D6 (abstract; page 2, last paragraph; page 3, 
lines 32-35) describes oil free vaccines, that contain block polymers ("cationic 
pluronics" according to present claim 1) and low molecular weight fractions of 
pathogens that may be bonded to a carrier such as a liposome ("carrier or 
liposome" according to present claims 1 and 6) to increase the immunogenicity. 

Microspheres are broadly defined on page 8 (lines 14-19) of the present 
description as consisting of polymeric materials. 

Claims 1-3, 5-7, 18-23 are anticipated by D8. D8 (abstract; Table 2; page 112, 
right column, first paragraph) describes surface S-layers ("S-layer protein" 
according to present claim 1 ) as adjuvants for haptens and suggest that they can 
be suitable carriers for new immunotherapeutic vaccines. rBet v1 ("biologically 
active agent" according to present claim 1 ) alone did not induce immune 
responses, only conjugates of rBet v 1 -S-layers ("a microsphere wherein one or 
more agents are linked to the S-layer protein" according to present claim 21 or 
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"pharmaceutical composition" according to present claim 23) elicited significant 
allergen-specific T-cell responses. 

Claims 1-3, 5-8,10,12 and 14 are anticipated by D9. D9 (abstract) describes co- 
encapsulated antigens of F1 and V subunits antigens ("biologically active agent" 
according to present claim 1) of Yersinia pestis to immunize mice intranasally 
("mucosal surface" according to present claims 12). In an animal model protective 
immunity is obtained provided that the vaccines are micro encapsulated ("first 
polymeric material" according to present claim 14) with a strong mucosal adjuvant 
such as the cholera toxin B ("a polyamino acid" or "second polymeric material" 
according to present claims 1 and 14 respectively) subunit. Thus, intranasal 
administration of poly-lactic microsphere co-encapsulated ("carrier" or 
"microsphere comprises poly-(L-lactide)" according to present claims 1 and 10) 
Yersinia pestis subunits confers protection from pneumonic plague in the mouse. 

Claims 1-3, 5-8,10, 12 are anticipated by D10. D10 (abstract) describes induction 
of immune responses after inoculation of poly(L)lactide microspheres ("carrier" or 
"microsphere comprises poly-(L-lactide)" according to present claims 1 and 10) 
containing the V antigen ("biologically active agent" according to present claim 1 ) 
of Yersinia pestis and IFN-y ("a polyamino acid" according to present claim 1). 
This led to antigen specific immune responses. 

Claim 1 differs from D7 in that it describes a pharmaceutical composition 
comprising the components mentioned under (i), (ii), (iii). 

3.3 The subject matter of claims 9 and 1 1 is not disclosed in the prior art documents 
and is therefore novel. 

4. Inventive Step (Article 33(3) PCT). 

Dependent claims 9 and 1 1 do not contain any features which, in combination with 
the features of claim 1 to which they refer, meet the requirements of the PCT in 
respect of inventive step, since they are mere alternatives from which the skilled 
person would choose, without resulting in any unexpected effect whatsoever. 
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5. The passages in claim 15 "a method of protecting a mammal against infection, 
which method comprises administration of a composition.." and "the use of a 
chemical... as an immunostimulant" in claim 24 are considered to cover treatment 
by therapy and therefore are in vivo methods of treatment. Moreover, claim 25 is 
formulated as a second medical use claim. 

For the assessment of the present claims 15-17, 24 and 25 on the question 
whether they are industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the formulation 
of the claims. The EPO, for example, does not recognize as industrially applicable 
the subject-matter of claims to the use of a compound in medical treatment, but 
may allow, however, claims to a known compound for first use in medical 
treatment and the use of such a compound for the manufacture of a medicament 
for a new medical treatment. 

SECTION VII 

6. Claim 13 is not grouped to claim 2 to which it refers and this contravenes Rule 
6.4(c) PCT. 

7 The references to the Figures on page 17, lines 1 1 and 29 of the description do 
not correspond to the Figures. 

SECTION VIII 

8. The applicant attributes to the term "biologically active agent" a special meaning, 
which was not generally known in the technical field concerned at the relevant 
filing date and contravenes the requirement that the meaning needs to be clear 
from the wording of the claim alone (the Guidelines C-III 4.2, Article 6 PCT). 
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15 

Preferred compositions of the inventions are vaccine 
compositions. Thus, in a further aspect, the invention provides 
a method of protecting a mammal against infection , which, method 
comprises administration of a vaccine composition as described 
5 above in particular to a mucosal surface, such as a nasal 
surface, of a mammal. 

The applicants have demonstrated that it is possible to protect 
experimental animals from inhalation challenge with various 

10 pathogens including diptheria, tetanus and Y. pestis through 
i.n. administration of a combined sub-unit vaccine. The 
adjuvant is at ion of these sub-units is advantageous in increasing 
the immune response as is microencapsulation of the sub-units in 
accordance with the- invention. The high molecular weight 

15 polymer utilised in the compositions of the invention appears to 
be particularly well suited to intra-nasal delivery. 

In a further aspect, the invention provides ttie use of an 
adjuvant chemical as defined above as an immune stimulant in the 
20 production of a vaccine for use in prophylactic or therapeutic 
treatment. 

The invention will now be particularly described by way of 
example with reference to the accompanying drawings in which: 

25 

Figures 3 illustrates the specific serum antibody responses 
following a single nasal application of l|xg V and Sjxg Fl 
antigens of Yersinia pestis in compositions according to the 
invention! 

30 

Figures 1, 2 and 4 illustrates the immune response to nasally - 
delivered tetanus toxoid (TT) using compositions according to 
the invention where bs is glycodeoxycholic acid, crc is dimetlxyi 
0 cyclodextrin, and VET is Vitamin E TPGS and PO is 
35 polyorni thine ; 
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claims 



1. A pharmaceutical composition comprising 
(i) a biologically active agent; 
5 (ii) an adjuvant chemical which increases the effect of 

the biologically active agent, said chemical 
selected from one or more of : 

A) a polyamino acid/ 

B) a water soluble vitamin or vitamin derivative, 
10 C) positively charged cationic pluronics, 

D) a clathrate, 

E) a complexing agent, 

F) cetrimides; 

G) an S- layer protein 

15 H) Methyl -glucamine; and 

(iii) a pharmaceutical ly acceptable- carrier or diluent r subject 
to the following provisos 

a) when the chemical (ii) above is selected from D) or E) , the 
biologically active agent is an agent which is capable of 

20 generating a protective immune response in an animal to which it 
is administered; 

b) when the chemical (ii) above is selected from A) and the 
biologically active agent is an agent which is capable of 
generating a protective immune response in an animal to which it 

25 is administered, the composition is for administration to a 
mucosal surface, 

c) when the chemical (ii) above is selected from C) and the 
biologically active agent is an agent which is capable of 
generating a protective immune response in an animal to which it 

30 is administered, the composition does not contain a polyacrylic 
acid, and 

d) where the chemical (ii) above is selected from G) and the 
biologically active agent is an agent which is capable of 
generating a protective immune response in an animal to which it 

35 is administered, the carrier or diluent of (iii) is a microsphere 
or liposome. 
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2. A composition according to claim 1 wherein biologically 
active agent is an agent that is capable of generating a 
protective immune response in an animal to which it is 
administered. 

5 

3. A composition according to claim 1 or claim 2 wherein the 
said adjuvant chemical can act as an immuno stimulant . 

4. A composition according to any one of the preceding claims 
10 wherein the said adjuvant chemical is selected from one or more 

of; 

A) poly-ornithine r for example of molecular weight from 5 to 
150kDa; 

B) water soluble vitamins or vitamin derivatives such as vitamin 
15 E TPGS (d-alpha tocophenyl polyethylene glycol 1000 succinate) , 

C) ca t ionic pluronics which are block copolymers or surfactants 
which are positively charged, in particular with NHj* groups 

D) complexing agents which form complexes with fatty acids such 
as deoxycholic acid, or 

20 E) cyclodextrins and their derivatives such as dimethyl p 
cyclodextrin - 

5. A composition according to any one of the preceding claims 
wherein the carrier comprises a particle. 

25 

6- A composition according to claim 5 wherein the particle is 
a microsphere or liposome* 

7. A composition according to claim 6 which comprises a 
30 microsphere* 

8. A composition according to claim 7 wherein the microsphere 
is prepared using a high molecular weight polymer, 

35 9. A composition according to claim 8 wherein the polymer has 
a molecular weight of lOOkDa or more. 
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10. A composition according to any one of claims 7 to 9 wherein 
the microsphere comprises poly- (L-lactide) . 

11. A composition according to any one of the preceding claims 
5 wherein the ratio of the chemical (ii) to the carrier is from 

99 : 1 to 9:1 w/w. 

12. A composition according to any one of the preceding claims 
which is adapted for administration to a mucosal surface or is 

10 suitable for parenteral administration. 

13. A composition according to claim 2 which further comprises 
a further adjuvant. 

15 14. A method of producing a prophylactic or therapeutic 

vaccine, which method comprises encapsulating a polypeptide which 
is capable of producing a protective immune response in a first 
polymeric material which has a high molecular weight, in the 
presence of a second polymeric material which increases the 

20 biological effect of the composition. 

15. A method of protecting a mammal against infection, which 
method comprises administration of a composition according to any 
one of claims l to 13 to a mammal. 

25 

16. A method according to claim 15 wherein the composition is 
applied to a mucosal surface. 

17 . A method according to claim 16 wherein the mucosal surface 
30 comprises an intranasal surface. 

18. A microsphere comprising a polymeric carrier and an S- layer 
protein, 

35 19. A microsphere according to claim 18 wherein said S- layer 
protein is coated on the surface of the microsphere. 
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20. A microsphere according to claim 18 or claim 13 which 
further comprises an agent that is capable of generating a 
protective immune response in an animal to which it is 
administered. 

5 

21. A microsphere according to claim 20 wherein one or more of 
said agents are linked to the S- layer protein. 

22. A pharmaceutical composition comprising a microsphere 
10 according to any one of claims 19 to 22. 

23. a pharmaceutical composition according to claim 22 wherein 
said composition is a vaccine, intended to produce a protective 
immune response against a bacterium, and said S- layer protein is 

15 derived from said bacterium. 

24. The use of a chemical selected from 

A) a polyamino acid, 

B) a water soluble vitamin or vitamin derivative, 
20 C) positively charged cationic pluronics , 

D) a clathrate, 

E) a completing agent, 

F) cetrimides; 

G) an S- layer protein; or 
25 H) Methyl-glucamine 

as an immunos timulant, provided that in the case of A) , the 
immunoetimulant is applied to a mucosal surface, in the case of 
C, the compound is used in the absence of a polyacrylic acid. 

30 25. The use of an adjuvant chemical selected from 

A) a polyamino acid, 

B) a water soluble vitamin or vitamin derivative, 

C) positively charged cationic pluronics, 

D) a clathrate, 

35 E) a complexing agent, 

F) cetrimides; 

G) an S- layer protein; or 

H) Methyl -glucamine 
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as an inununostimulant in the production of a vaccine for use in 
prophylactic or therapeutic treatment, provided that in the case 
of A) , the iwmunostimulant is used in a vaccine which is applied 
to a mucosal surface, and in the case o£ C) . the compound is used 
5 in the absence of a polyacrylic acid. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/01 1 04 



I. Basis of the r port 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-14,1 6-20 as originally filed 

1 5 as received on 1 7/04/2001 with letter of 1 7/04/2001 

Claims, No.: 

1 -25 as received on 1 7/04/2001 with letter of 1 7/04/2001 

Drawings, sheets: 

1 /8-8/8 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 
Kl the claims, 

□ the drawings, 



sheets: 



pages: 



Nos.: 



1 ,24,25 



5. I3 This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

claims Nos. 15-17, 24 (with respect to industrial applicability). 



IS the said international application, or the said claims Nos. 15-17,24 (with respect to industrial applicability) 
relate to the following subject matter which does not require an international preliminary examination 

(specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



9,11 

1-8,10,12-25 



Inventive step (IS) 



Yes: 



Claims 



No: Claims 1-25 

Industrial applicability (IA) Yes: Claims 1-14, 18-23,25 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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The following documents (D) are referred to in this opinion; the numbering will be 
adhered to the rest of the procedure: 

D1: GB-A-1 290 141 (WELLCOME FOUNDATION) 20 September 1972 (1972- 
09-20) 

D2: FR-A-2 306 684 (LABORATOIRES CRINEX) 5 November 1 976 (1 976-1 1 - 
05) 

D3: US-A-5 650 1 55 (LAMMERT C. ET AL.) 22 July 1 997 (1 997-07-22) 
D4: US-A-5 562 91 0 (DAYNES R.A. ET AL.) 8 October 1 996 (1 996-1 0-08) 
D5: WO 94 20070 A (SECRETECH) 1 5 September 1994 (1 994-09-1 5) 
D6: EP-A-0 283 085 (AKZO) 21 September 1 988 (1 988-09-21 ) 
D7: DE 196 03 649 A (LUBITZ W.ET AL.) 7 August 1997 (1997-08-07) 
D8: JAHN-SCHMID B ET AL: 'Immunoreactivity of allergen (Bet v 1) conjugated 
to crystalline bacterial cell surface layers (S-layers)' 

IMMUNOTECHNOLOGY.NL.ELSEVIER SCIENCE PUBLISHERS BV, vol. 2, 
no. 2, 1 June 1 996 (1 996-06-01 ), pages 1 03-1 1 3 

D9: EYLES J E ET AL: 'Intra nasal administration of poly-lactic acid microsphere 
co-encapsulated Yersinia pestis subunits confers protection from pneumonic 
plague in the mouse' VACCINE.GB.BUTTERWORTH SCIENTIFIC. 
GUILDFORD, vol. 16, no. 7, 1 April 1998 (1998-04-01), pages 698-707 

D10:GRIFFIN K F ET AL: 'Immune responses to V antigen of Yersinia pestis co- 
encapsulated with IFN-gamma: effect of dose and formulation" 
VACCINE.GB.BUTTERWORTH SCIENTIFIC. GUILDFORD, vol. 16, no. 5, 1 
March 1998 (1998-03-01), pages 517-521 

SECTION I 

1. A disclaimer, an element defined by technical features, may be expressly 

excluded from the protection claimed in order to meet the requirements of novelty. 
In order for a disclaimer to meet the requirements of Article 34(2)(b) PCT, either 
(1) the scope of the non-disclaimed subject matter must be explicitly disclosed in 
the application as filed or (2) the scope of the disclaimer should encompasss 
precisely the disclaimed prior art. 

The passages "the composition does not contain a polyacrylic acid" in amended 
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claim 1 or "the compound is used in the absence of a polyacrylic acid" in amended 
claims 24 and 25 filed with the letter of 17.04.2001 are not disclosed in the 
application as filed and do not meet the criteria under (1) above. The disclaimer 
does, however, encompass the disclosure of D6 and is intended to establish 
novelty over this document. As this document, however, the closest prior art for 
the purpose of inventive step of claims 1 , 24 and 25 and a disclaimer of a prior art 
disclosure can be used to establish novelty only, and not inventive step, 
disclaiming the content of D6 is not acceptable, and the does not meet the 
requirements of Article 34(2)(b) PCT. 

Therefore, this report is based as if these amendments had not been made. 
SECTION III 

2. Claims 15-17, 24 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

SECTION V 

3. Novelty (Article 33(2) PCT) 

3.1 D2 to D4 cited in the International Search Report as document of particular 
relevance are not pertinent to the present set of claims, since said claims are 
restricted to water soluble vitamins. 

3.2 The subject matter of claims 1-8, 10,12-25 is not novel. 

Claims 1-4, 13, 24, 25 are anticipated by D1. D1 (column 1, lines 12-39; column 4, 
lines 90-100; example 7; claims 1 and 4) discloses base rich polypeptides such as 
polyornithine ("poly-ornithine" according to present claim 4) as adjuvants in 
vaccines ("a polyamino acid" according to present claim 1) beside antigens 
("biologically active agent" according to present claim 1 or "use of a polyamino 
acid as immunostimulant" according to present claim 24) to obtain the required 
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level of protection. Where a first adjuvant is not adequate an additional adjuvant 
may be used ("further adjuvant" according to present claim 13) in methods for 
inducing immunity by administering a vaccine ("use of a polyamino acid as 
immunostimulant in production of a vaccine for use in therapeutic treatment" 
according to present claim 25). The preparation of a toxoid in physiological saline 
with poly-L-lysine is described ("the composition is for administration to a mucosal 
surface" according to present claim 1). 

Claims 1-6, 15-17, 24 are anticipated by D5. D5 (claims 1, 4, 8; page 7, second 
paragraph; page 9, second paragraph; page 10, fourth paragraph) describes an 
immunization composition which comprises, beside antigen ("biologically active 
agent" according to present claim 1), a mucoadhesive, i.e by interaction of 
charged groups it binds to the negatively charged mucin, ("cationic pluronics" 
according to present claims 1 ,24) and a suitable adjuvant such as a liposome 
("carrier or liposome" according to present claims 1 and 6) in an amount sufficient 
to induce or enhance immune response to the antigen. Also a method is 
disclosed for administering the composition to the animal intranasally 
("mucosal. ..intranasal surface" according present claim 17). 

Claims 1-6 are anticipated by D6. D6 (abstract; page 2, last paragraph; page 3, 
lines 32-35) describes oil free vaccines, that contain block polymers ("cationic 
pluronics" according to present claim 1) and low molecular weight fractions of 
pathogens that may be bonded to a carrier such as a liposome ("carrier or 
liposome" according to present claims 1 and 6) to increase the immunogenicity. 

Microspheres are broadly defined on page 8 (lines 14-19) of the present 
description as consisting of polymeric materials. 

Claims 1-3, 5-7, 18-23 are anticipated by D8. D8 (abstract; Table 2; page 112, 
right column, first paragraph) describes surface S-layers ("S-layer protein" 
according to present claim 1) as adjuvants for haptens and suggest that they can 
be suitable carriers for new immunotherapeutic vaccines. rBet v1 ("biologically 
active agent" according to present claim 1) alone did not induce immune 
responses, only conjugates of rBet v 1 -S-layers ("a microsphere wherein one or 
more agents are linked to the S-layer protein" according to present claim 21 or 
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"pharmaceutical composition" according to present claim 23) elicited significant 
allergen-specific T-cell responses. 

Claims 1-3, 5-8,10,12 and 14 are anticipated by D9. D9 (abstract) describes co- 
encapsulated antigens of F1 and V subunits antigens ("biologically active agent" 
according to present claim 1) o f Yersinia pestis to immunize mice intranasally 
("mucosal surface" according to present claims 12). In an animal model protective 
immunity is obtained provided that the vaccines are micro encapsulated ("first 
polymeric material" according to present claim 14) with a strong mucosal adjuvant 
such as the cholera toxin B ("a polyamino acid" or "second polymeric material" 
according to present claims 1 and 14 respectively) subunit. Thus, intranasal 
administration of poly-lactic microsphere co-encapsulated ("carrier" or 
"microsphere comprises poly-(L-lactide)" according to present claims 1 and 10) 
Yersinia pestis subunits confers protection from pneumonic plague in the mouse. 

Claims 1-3, 5-8,10, 12 are anticipated by D10. D10 (abstract) describes induction 
of immune responses after inoculation of poly(L)lactide microspheres ("carrier" or 
"microsphere comprises poly-(L-lactide)" according to present claims 1 and 10) 
containing the V antigen ("biologically active agent" according to present claim 1) 
of Yersinia pestis and IFN-y ("a polyamino acid" according to present claim 1). 
This led to antigen specific immune responses. 

Claim 1 differs from D7 in that it describes a pharmaceutical composition 
comprising the components mentioned under (i), (ii), (iii). 

3.3 The subject matter of claims 9 and 1 1 is not disclosed in the prior art documents 
and is therefore novel. 

4. Inventive Step (Article 33(3) PCT). 

Dependent claims 9 and 1 1 do not contain any features which, in combination with 
the features of claim 1 to which they refer, meet the requirements of the PCT in 
respect of inventive step, since they are mere alternatives from which the skilled 
person would choose, without resulting in any unexpected effect whatsoever. 
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5. The passages in claim 15 "a method of protecting a mammal against infection, 
which method comprises administration of a composition.." and "the use of a 
chemical. ..as an immunostimulant" in claim 24 are considered to cover treatment 
by therapy and therefore are in vivo methods of treatment. Moreover, claim 25 is 
formulated as a second medical use claim. 

For the assessment of the present claims 15-17, 24 and 25 on the question 
whether they are industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the formulation 
of the claims. The EPO, for example, does not recognize as industrially applicable 
the subject-matter of claims to the use of a compound in medical treatment, but 
may allow, however, claims to a known compound for first use in medical 
treatment and the use of such a compound for the manufacture of a medicament 
for a new medical treatment. 

SECTION VII 

6. Claim 13 is not grouped to claim 2 to which it refers and this contravenes Rule 
6.4(c) PCT. 

7. The references to the Figures on page 17, lines 1 1 and 29 of the description do 
not correspond to the Figures. 

SECTION VIII 

8. The applicant attributes to the term "biologically active agent" a special meaning, 
which was not generally known in the technical field concerned at the relevant 
filing date and contravenes the requirement that the meaning needs to be clear 
from the wording of the claim alone (the Guidelines C-lll 4.2, Article 6 PCT). 
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Preferred compositions of the inventions are vaccine 
compositions. Thus, in a further aspect, the invention provides 
a method of protecting a mammal against infection, which method 
comprises administration of a vaccine composition as described 
5 above in particular to a mucosal surface, such as a nasal 
surface, of a mammal. 



The applicants have demonstrated that it is possible to protect 
experimental animals from inhalation challenge with various 

10 pathogens including diptheria, tetanus and Y. pestis through 
i.n. administration of a combined sub-unit vaccine. The 
adjuvantisation of these sub-units is advantageous in increasing 
the immune response as is microencapsulation of the sub-units in 
accordance with the invention. The high molecular weight 

15 polymer utilised in the compositions of the invention appears to 
be particularly well suited to intra-nasal delivery. 



In a further aspect, the invention provides the use of an 
adjuvant chemical as defined above as an immunostimulant in the 
20 production of a vaccine for use in prophylactic or therapeutic 
treatment. 



The invention will now be particularly described by way of 
example with reference to the accompanying drawings in which: 

25 

Figures 1 illustrates the specific serum antibody responses 
following a single nasal application of l^ig V and 5y.g Fl 
antigens of Yersinia pestis in compositions according to the 
invention: 

30 

Figures 2—4 illustrates the immune response to nasally delivered 
tetanus toxoid (TT) using compositions according to the 
invention where BS is glycodeoxycholic acid, CYC is dimethyl p 
cyclodextrin, and VET is Vitamin E TPGS and PO is polyorni thine ; 

. 35 



WO 00/56361 



PCT/GB00/01 104 



21 



Claims 



1. 



A pharmaceutical composition comprising 
(i) a biologically active agent; 



5 



(ii) 



an adjuvant chemical which increases the effect of 
the biologically active agent, said chemical 



selected from one or more of: 



10 



A) a polyamino acid, 

B) a vitamin or vitamin derivative, 

C) cat ionic pluronics, 



D) a clathrate, 



E) a complexing agent, 



F) cetrimides; 



15 



G) an S-layer protein; or 

H ) Methyl-glucamine 



(iii) a pharmaceutically acceptable carrier or diluent, 
provided that when the chemical (ii) above is selected from D) 
or E), the biologically active agent is an agent which is 
capable of generating a protective immune response in an animal 
20 to which it is administered. 

2. A composition according to claim 1 wherein biologically 
active agent is an agent that is capable of generating a 
protective immune response in an animal to which it is 

25 administered. 

3. A composition according to claim 1 or claim 2 wherein the 
said adjuvant chemical can act as an immunostimulant . 

30 4. A composition according to any one of the preceding claims 
wherein the said adjuvant chemical is selected from one or more 
of; 

A) poly-ornithine, for example of molecular weight from 5 to 
ISOkDa; 

35 B) vitamins or vitamin derivatives such as vitamin E TPGS (d- 
alpha tocophenyl polyethylene glycol 1000 succinate), 
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C) cat ionic pluronics which are block copolymers or surfactants 
which are positively charged, in particular with NH 2 + groups 

D) complexing agents which form complexes with fatty acids such 
as deoxycholic acid, or 

5 E) cyclodextrins and their derivatives such as dimethyl P 
cyclodextrin . 

5 . A composition according to any one of the preceding claims 
wherein the carrier comprises a particle . 

10 

6. A composition according to claim 5 wherein the particle is 
a microsphere or liposome. 

7. A composition according to claim 6 which comprises a 
15 microsphere. 

8. A composition according to claim 7 wherein the microsphere 
is prepared using a high molecular weight polymer. 

20 9. A composition according to claim 8 wherein the polymer has 
a molecular weight of lOOkDa or more. 

10. A composition according to any one of claims 7 to 9 wherein 
the microsphere comprises poly- (L-lactide) . 

25 

11. A composition according to any one of the preceding claims 
wherein the ratio of the chemical (ii) to the carrier is from 
99:1 to 9:1 w/w. 

30 12. A composition according to any one of the preceding claims 
which is adapted for administration to a mucosal surface or is 
suitable for parenteral administration. 

13. A composition according to claim 2 which further comprises 
35 a further adjuvant. 
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14. A method of producing a prophylactic or therapeutic 
vaccine , which method comprises encapsulating a polypeptide 
which is capable of producing a protective immune response in a 
first polymeric material which has a high molecular weight, in 

5 the presence of a second polymeric material which increases the 
biological effect of the composition. 

15. A method of protecting a mammal against infection, which 
method comprises administration of a composition according to 

10 any one of claims 1 to 13 to a mammal. 

16. A method according to claim 15 wherein the composition is 
applied to a mucosal surface . 

15 17. A method according to claim 16 wherein the mucosal surface 
comprises an intranasal surface. 

18. A microsphere comprising an S-layer protein. 

20 19. A microsphere according to claim 18 wherein said S-layer 
protein is coated on the surface of the microsphere. 

20. A microsphere according to claim 18 or claim 19 which 
further comprises an agent that is capable of generating a 

25 protective immune response in an animal to which it is 
administered . 

21. A microsphere according to claim 20 wherein one or more of 
said agents are linked to the S-layer protein. 

30 

22 . A pharmaceutical composition comprising a microsphere 
according to any one of claims 19 to 22. 

23. A pharmaceutical composition according to claim 22 wherein 
35 said composition is a vaccine, intended to produce a protective 



WO 00/56361 



PCT/GB00/01104 



24 

immune response against a bacterium, and said S-layer protein is 
derived from said bacterium. 

24. The use of a chemical selected from 

5 A) a polyamino acid, 

B) a vitamin or vitamin derivative, 

C) cat ionic pluronics, 

D) a clathrate, 

E) a complexing agent, 
10 F) cetrimides; 

G) an S-layer protein; or 

H ) Methyl-glucamine 
as an immunostimulant . 

15 25. The use of an adjuvant chemical selected from 

A) a polyamino acid, 

B) a vitamin or vitamin derivative, 

C) cat ionic pluronics, 

D) a clathrate, 

20 E) a complexing agent, 

F) cetrimides; 

G) an S-layer protein; or 

H ) Methyl-glucamine 

as an immunostimulant in the production of a vaccine for use in 
25 prophylactic or therapeutic treatment . 



